Lentiviral vectors for efficient transduction of isolated primary quiescent hepatocytes.
Lentiviral vectors were designed to obtain efficient transduction of primary quiescent hepatocytes. A hepatitis B virus (HBV) fragment containing enhancers and posttranscriptional regulatory element was used to increase expression levels. The human immunodeficiency virus (HIV) central polypurine tract (PPT) was used to increase transduction of quiescent cells. HBV elements were incorporated downstream and the HIV PPT was incorporated upstream of green fluorescent protein expression cassettes in third generation self inactivating lentiviral vectors. The HBV fragment increased mean fluorescence of transduced HepG2 hepatoma cells 4.3+/-1.7-fold and 2.3-6.0-fold in various other cell types. A role of HBV x protein in the function of the HBV element was excluded. The HBV element increased the number of transducing units per pg of HIV p24 twofold. The unmodified lentiviral vector transduced 5+/-1% of cultured quiescent primary rat hepatocytes, HBV elements increased transduction to 54+/-13% and increased fluorescence 2.8+/-0.6-fold. The PPT increased transduction to 47+/-11% and increased fluorescence 2.3+/-0.4-fold. The vector with PPT and HBV elements transduced 68+/-10% of hepatocytes and increased fluorescence synergistically, 17+/-6 fold. This study shows that HBV elements or HIV PPT are required for efficient transduction of primary hepatocytes.